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I, Jack R. Chocoia, do hereby declare and say as follows: 

1 . I am currently Director of Process Engineering for Sawtek, Inc., assignee 
for the application identified above. I am very much aware of the surface acoustic 
wave (SAW) device array processing that Is the subject of the patent application. I 
have a BSEE from the University of Florida at Gainesville, Florida, and a BA in 
Psychology from Emory University in Atlanta Georgia. I am a citizen of the United 
States of America and a resident of the State of Florida residing at 171 E. Goodheart 
Ave., Lake Mary, FL 32746. 



2. I joined Sawtek, Inc. in 1995 as the Fabrication Process Engineering 
l^anager. My responsibilities included building a front-end process engineering 
organization capable of developing and supporting systems and processes needed for 
volume production of high performance surfiace acoustic wave devices. In 2001 , 1 was 

. _ promote to DLrector ofProcess_Engineering.and assumed-responsibliity-for-all front- 

end and back-end process development and sustaining engineering activities. Prior to 
coming to Sawtek Inc., I was a Member of the Professional Staff at Lockheed Martin 
Corporation in Oriando Florida. At Lockheed Martin. I developed processes needed for 
fabrication and assembly of MESFET and MODFET GaAs devices used in Ka-band and 
W-band transceiver modules. Before Joining Lockheed Martin in 1985. 1 was a process 
engineer at Texas instruments In Dallas Texas, participating in the development and 
production of ill-Vand ll-VI compound semiconductor devices. 

3. I have been provided with copies of cited patent references including 
United States Patent Nos. 6, 428, 650 to Chung; 6.321 ,444 to Yatsuda et al.; 5,824,1 77 
to Yoshimoto et al.; and 5.61 1,129 to Yoshimoto et al.; as well as the Office Action of 
06/25/2004 including the Examiner's remarics for the above referenced application. 

4. I have carefully studied these referenced patents with respect to the 
subject matter of Claims 1, 2, 6, 7, 11-13, 15, 19. and 20 now pending in the application. 
In this regarxl, I believe the following information about array processing of SAW devices 
will be helpfol in understanding distinguishing features of the claimed Inventfon. 

5. It Is my understanding that Yatsuda '444 teaches a process of making a 
flip-chip SAW device including the steps of fomning a material having a first and second 
suri^ace and a cavity with a recess to receive a lid. and sealing the lid In the recess over 
the inserted SAW die. Chung '650 teaches an assembly process for a plurality of 
optical devices and separating a wafer into individual optical devices. The Examiner 
rejects claims 1,6.7,12,13,15,19 and 20 contending that it would be obvious at the time 
of invention for a person having ordinary skill In the art to modify the process of 
fabricating a SAW device of Yatsuda '444 along with the teaching of Chung '650 for 
fabricating a plurality of optical devices to anive at the teaching of the claimed invention. 



6. As one skilled in the art. I must disagree with the Examiner in this view, in 
support of my opinion, consider that Yatsuda '444 does not teach array processing of 
SAW flip-chip devices which comprise the steps of having a plurality of cavities 
extending into the array from the first surface, inserting a SAW die in a face down 
arrangement into the plurality of cavities, the plurality of cavities each have a recess for 
the purpose of receiving a lid, solder sealing the array and separating the array into 
Individual SAW devices. Yatsuda '444 teaches only the assembly of a single SAW flip- 
chip device with a window to adjust the characteristics of the SAW device. Yatsuda 
•444 does not teach nor even infer the anay processing of the SAW flip-chip packages 
as claimed. 

7. Further consider that Chung "650 teaches an assembly process for a 
plurality of optical devices including the step of sealing a lid over each inserted optical 
device using an adhesive prefonn or a thin layer of electrically conductive material. 
Using an adhesive prefomn or a thin layer of electrically conductive material over each 
optical devices results in a non-hennetfcally sealed staicture. While the sealing of 
devices using adhesive prefomis. molded epoxy. polymer or plastic as taught by Chung 
(col.5 lines 10-13) may pnovlde resistance to the passage of liquid water into the device 
but will not prevent water vapor from entering the package. Such processes are not 
considered as "hemieticany sealing" by those skilled in the art. SAW devices are not 
typically passivated so the presence of water vapor inside the package could result in 
damage to the unprotected device. Similariy, the sealing of a metal lid with a thin layer 
of electrically conductive material, as taught by Chung '650 (col. 5 lines 31- 47) would 
provide electrostatic and/or electromagnetic shielding and resistance to the passage of 
liquid water to within the package but will not prevent water vapor from entering the 
package. To one of skill In the art, it is not considered as hemrietically sealing. 
Specifically, Chung '650 is not directed to nor does it suggest the assembly process of 
an amay of hemietically sealed small dimensbn flip-chip SAW devices. One of skill in 
the art relying on Chung '660 would not be aware of the challenging task of 
accomplishing a technique of externally fixturing the soldered lids onto an array of very 



small dimensioned cavrties holding the flip-chip SAW die. The small dimensions of the 
lids associated with flip-chip SAW devices and the limited clearance between packages 
on the array make it difficult to maintain Integrity between the external fixture and the 
array during solder reflow. The problem of solder bridging between the lids Is prevalent. 
Further, It would appear that Chung '650 teaches away from solder sealing to achieve 
heonetlcally sealed device stating that true hennetlcally sealed packages are very 
expensive to fabricate (col. 1 lines 65 - 67). The claimed invention provides the 
teaching of fonming a recess In the cavity such that the walls of the recess contain the 
lids during handling and prevent solder from bridging between the lids during solder 
reflow of the array. Neither Yatsuda '444 nor Chung '650 suggest or infer this teaching. 
One skilled In the art would not find the claimed Invention obvious based on the 
teachings of Yatsuda '444 and Chung '650. 

8. The Examiner rejects Claims 2 and 1 1 as being unpatentable over 
Yoshknoto '129 in view of Chung '650 and further in view of Yoshihara '1 77. Yoshimoto 
'129 teaches a method of assembling bulk wave piezoelectric oscillators in an an^y of 
resinous packages. Since the package is resinous. It is well known to those of skill in 
the art that it would not provide a hermetic seal. Yoshimoto '129 teaches assembly of 
bulk wave devices and not surface acoustic wave devices mounted in a flip-chip 
an-angement in an anay. As above discussed, Chung '650 teaches an assembly 
process of optical devices, which includes the step of sealing the optical devices using 
adhesive pnefonns or a thin layer of electrically conductive layer, which results In a non- 
hennetlcally sealed device. Neither Chung '650 nor Yoshimoto "129 teach a method of 
manufacturing an anay of hermetically sealed surface acoustic wave devices, wrth the 
method comprising the steps of fonning a recess within the cavity of the an^y, inserting 
and attaching a SAW die face down (in a flip-chip anangement), and solder sealing a 
metal lid In the recess over the inserted SAW die to hemietlcally seal the SAW die 
within the cavity. To one skilled in the art, these steps cleariy distinguish over and are 
not obvious from the teachings of known prior art and In particular over Yoshihara '1 77 
and Chung '650. Further, one skilled in the art would not look to the teachings of 



Yoshihara '177 and Chung '650 to anive at the claimed Inventions as Identifi4ed In 
Claims 2 and 11. 

9. The method for manufacturing an array of hemietically sealed SAW 
devices as presented In the claims pending in this application have resulted in the 
commercial success of product delivered by Sawtek. Inc._tp its customeis. Hor 
example, the array process of flip-chip devices as taught in this patent application of 
Chuck Carpenter has been successfully applied to the high volume productton for a 
number of SAW filters for application in.mobile telecommunication systems. At least a 
million of such devices have been produced in the last couple of years with a desirable 
assembly yield that reflects the "robustness" and value of the claimed prxxiess, 

1 0. I hereby declare that all statements made herein of my own accord are 
true and that all statements made on infonnation and belief are believed to be tme; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code, and that any such willful false statements 
may jeopardiae the validity of the application or any patent issued thereon. 
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